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^ °l-8-# £*r^ Jl^s}- #-§«§- -§-sfl q ^-^c) (Di els-Alder) 



1] 




^71 l^H, Rl£- Ci~C 6 ^ IH^Hji, R2 ^ R 3o. ^ ^ o^o} ^ ^ cc^ R l ; R 2 
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^1 

¥ 7fl^ ojj-fc 7^ Jiels^-^-l-^ o\o\ {Synthesis of 7 membered 

cyclic compound having diexomethylene groups} 

* °l-§-tr W4] -H^sf «}-S-i: ^-*fl aflss) 6 !*!^, c^^i-^cKDi els-Alder) *>-g--§- 

-f-*ti ^ cf^ H2]^ttt ^*Rr ^JflS^SE ^--g-tr ^ sMHl IS. a-Al^fe a] 

fr T 2 -^ tlSAi 7fl^ ^ ^lll ^ 7>^1^ 7^ Jie|2l-^-#3l- o] o| 2j-*V 

<2> 
<3> 




<4> A oM S*«H] lofl^, Rl^ d~C 6 ^ ^7lolJl ( R2 ^ R 3o ^ ^fc^o] T^-, R l f R 2 
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7^ Jls]s}-^-l-(7 membered cyclic compound)^: <$*H SM3-§- H^t°m- 

Ai #^£]jl olcf. ZL o|)3.*1, ^^(gout)S] Slsofl -fi-jBL^ ° & V 3^ # 

^(Colchicine) [/. <2r^. Chem. 1985, 50, 3425-3427] ^# ^a] 7^ .HE]-!- «|4J 

, ?2t Jiel^l-^- ZL *>*1|3>| aJ*^°1 -9-<r$ <£3^ 

SE^r, jZL^sj-^-i-ol cfol^^Dil^^lyll- Ifsfe ^-Mxr cq^^-#c](Diels-Alder) 

^ EE SHM^l ^ «>, £ ^o) A]^ ^ 

t\ <t i-g- c-KDi els-Alder) ^*fl c^uie] ^ #^1^ uflo. o__g. 

£ ^7} Sj-*H IS 5.^1 3 ^ 7]] o] ojl^ Dfl^-g- 7^1^ 7^^ JL e) 5^#* 
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°l-g-t3: -gr*}^ Hfi^ JL^\$- «>-§--& A o V 7l 1.S- -tlfl- s^tM^ ^12: 



<n> 1] 




<13> a o V 7 ] ioflA-i, Rl^ Ci~C 6 ^ ^7lolJl ( R2 ^ R3^ z]-Zj- ^^^o]7ll4, SEfe R 1 , R 2 

<i 4 > • at-,- -2- -^-S- -H&N ii -B-H^ll- ^ ^ -§HI *i • - 

^ iels]- ^1-5- *H ^7} 5]-^ IS 2)-^-#-g- H o Vl ^€- SE t}^ 4^1^ 

<is> oi<4 ^ £ C ^ ^Ml^l -a^*>^ ^3)- 
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& ^MliM A>-g-^ ^ flfe. -f- ^ot nl ^^Sj-^V £-0)0^ ^-g-^l 3-g-3g ^ ^ Alfp 

<17> ^. ^-^ofl 43 ^1-71 IS. S^l^ Sj-^-^r ^313 SLg. <^H*}i£ ^ 

<18> a o > 71 R lo. Cl ~C 3 ^ ^^H^, R 2 ^ R 3^. z}-z}- -^<£ 7 }.o) 

<19> j% 7] R l ^ R 2 7 |- ^S. 5 10^ ^ *1« 0 H^ wj-^ Jiell- ^<5}^, 

<20> Aj-7] R 2 ^ R 3 7 |. ^5. ^^-§>ci 5^] 10^^ « 0 >^ JLS]# 

<21> t E ^ > M. Aj. 7 l sj-frj-^l 1^. S^lSl^ 2>^-#^ ^«]-^-§- 5L^ r ^ «K H SHI'S. 

*J 2} -fK£*fl-i- ^-oI^av *HH Jials)- «hg-*M *fls<*Kr 

<22> M. ^o\) oj-s. ^^wj.^^. ^^-^ <£o] A\Jg-s)o]*}±=- ^ol^A]-(Lewis acid)£r 

3°.^. ^V-g-^ ^^-S. BeH^li Bell-^-^.S.^^^ix-ilolBCTMSOTf), 
o]^-%v^ 0 ]c (In x 3) X =C1, Br) ^-o) a>-§-^ ^ If-*] H l-^*>7lS.^ TMS0Tf» 

1.0 ~ 1.5 A}-g-*}-b ^o] il 4 t^^tf. *];-§--§- -f-^-^ 
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-§-*Rr Sh^^fe -90 °C ifl*l #£(25 °C) -M f>}5.^ *H , til-g-A] ^ 

<23> ^-71*1 ^ ^ ^ofl -Hi^ ^-§-^r WlS^ #-§-°l Q^lJL 

<24> gc^ ^oflAi #7l S}-^ IS. SAl^l^ S>\^ ul ^-o>o]l 

^ -8-g-*Ml *l-8-€ «>, #71 3-*^] liiL s^lsl^ ^ttf ^0^*11^3! ^p-S» 7> 

*1tt 5^#JlsL ^ 7fl^ ^^^711- ol^.^ t}<^-*Dl(Diels-Alder) ^*>7fl =1 

4^^sl 3^#^r ^-#^ ^ oicf. 




<27> ^aHI i. l-Dll^-2,3-^oHl^^l-8-^-A>-ti>olAl#s.[3.2.1]^-^: 
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<29> <£± cH7] 5-^01^.^-^-7-^^^^^^-^ ^1^-^14-7,8-^^-2-^ (86 mg, 0.36 

mmolH ^^l^^Efl^ 1.5O mL» ^Jl -78 °C<^l^i iH*];*}^}-, BBHii^li HBUfiSDll^ 
^iMlo]E( TMS0Xf ; 64 7 ^ ( o.36 mmoDl- "491^. ^>-§- m^}-^ «>-§- £rS. 

* 3*m^<L> ^-&SLS. ^, ^°1H 30£-# ^^1-^^. <£-g-°] ^S)^ 

H 2 0» 5^- ^JE Ja^>cf7>, tiV-g- 0 M1 31 °1 H ( Et OAc ) °fl #4 

SSth §H1 -§- a fll- ^1^^>J1 \+7]^l #^-§; ^a.S.^S^L5fls1(EtOAc/n-Hexane=l/5)S. 

^»1*H 51 mg(94%)# ^^q-. 

<30> *H NMRC300 MHz, CDCI3) 6 5.17(s, 1H), 5.29(s, 1H), 4.78(t, 2H, 7=5.6 Hz), 4.53(s, 1H), 
2.69(d, 1H, 7=12.1 Hz), 2.36(m, 2H) , 1.85(m, 3H), 1.51(s, 3H); 13 C NMR(75 MHz, CDCI3) 6 
152.51, 143.41, 112.19, 104.33, 81.86, 76.23, 42.42, 37.47, 30.22, 22.87 ppm. 

<3i>^Alofl 2. 2,3-i^oHl^^l-l-Jffl^-8-^>-w>olAl#s[3.2.1]^-^ ^ 




^± tf\y] 8H^1 #^ 4-*>ol=^-Al-i-5ll^-6-S&1^^^2l- , d^^-^-^-6.7-t4ol 

<a-l-^r(110 mg, 0.36 mmolH ^ ofl ig ofl E fl e. 1.50 mL# ^#J1 -78 'C^H ^^7}, 
TMS0Tf(64.7 fd, 0.36 mmol)# ^49X^. >£-§- ^-§-* H*^-^ >H-H*1 ^ 
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3. 5-g- $5. JH«>s>cf7>, til-g- EtOAc^l fr«H #4 iSj- i-g-g-S ^ ^# 

°1H -fM^-S- £e^H -¥-^ MgS0 4 s ^s*>^4. *H -g-*fl* ^17H*>J1 ^-Ti^l # 

^ ^:3Sn>SZLEflsl(Et0Ac/n-Hexane=l/5)S 3*flSH 74 mg(96%)* <S5W. 

*H NMR(300 MHz, CDCI3) 6 7.33(m, 5H), 5.20(s, 1H), 4.94(s, 1H) , 4.87(s, 1H) , 4.74(s, 
1H), 3.99(s, 1H), 2.84(d, 1H, 7=17 Hz), 2.39(t, 1H, J=7 .9 Hz), 2.29(d, 1H, 7=14.2 Hz), 
2.17(m, 2H), 1.92(m, 1H); 13 C NMR(75 MHz, CDCI3) 8 153.75, 143.58, 143.10, 128.06, 
127.27, 127.00, 112.46, 108.18, 86.98, 76.04, 42.55, 37.17, 29.73 ppm. 

^Hl 3. 9,10-^olD]l^^-i2-^-A>-HelAl^s.[6.3.1.0 2 . 7 ]£c-l]7>-2 > 3 ) 5-B^^l^ ^ 



^ tii\7] SHH 2-(l-*H=^Al-3-3^ifl^^^n||^-jfflE|--3 > 4-tl-ol6||^)- 
^1^^0-11*1^(358 mg, 1.30 mmolH T^ltHl^s. 5.2 mL« ^ZL -78 °C°1H 51^>*>t|-7>, 
TMS0Tf(235 1.30 mmoi)« ^52*}. M*Vf;}#x\ aV-g- *H*1 ^ 3 

*1 #£riL3. #^1 ^, -tf^H 30£-# StiV^cf. aV-g-ol H 2 0» ^<H^ 

jQL 51- ^5. JEtiV*>c}7>, EtOAc^ll ^-jz}- isj- i^-§-5. ^<H^ * £tH" 

-£M#^ 1B1*H MgS0 4 S- 7d^\°At}. isM -g-nfl# ^T^oL # 

^ ^3.S.p>SZL5flBl(EtOAc/n-Hexane=l/6)S. 3M1«H ^# 185 mg(77%)-fr <3£i=k 



<36> 
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<38> *H NMR(300 MHz, CDCI3) 6 7.24(m, 4H) , 5.40(s, 1H), 5.35(d, 1H, 7=4.8 Hz), 5.15(s, 1H), 
5.11(s, 1H), 4.97(s, 1H), 4.67(s, 1H), 3.02(br d, 1H, 7=15.0 Hz), 2.37(d, 1H, 7-14.4 
Hz); 13 C NMR(75 MHz, CDCI3) 6 146.20, 143.56, 143.01, 139.90, 127.68, 120.68, 114.16, 
107.22, 83.31, 79.10, 38.56 ppm. 



<39> ^ AH1 4 9,10-^olpil^^l-ii-^.A>-He]Al#s.[5.3.1.0 1 .5]^ : i:-il ? l : o 1 ^ 




cfl7l ^Hl^i 2-(2-5r>olc^.Al-4-H&l^l^^^ , d^l^-^^>-4,5-^-^<Hl^)-Al#5.^1 
EHr(70 mg, 0.26 mmoOofl <>|) fi ofl ^ s 1.1 mL-f- *#JL -78 °C*1H TMS0Tf(48 fd, 

0.26 mmol)«- ^534. ^-§- ^#-§: 12 ^1^1 ^ ^51* *H*1 ^ 3*1 #-£:Jl 
3. -i:^ ^, ^r°lH 30^-^1 i2^>^cf. l^-ol ^S]^ H 2 0# ^<^J1 5-g- ^SL 

EtOAc°fl #r*H #^ isl- ^ £^#°IM -^7]#^; £ 

^ MgS0 4 s *H ^71^>J1 ^-Ti^l ^a^4i^ 

Efl^(EtOAc/n-Hexane=l/15)S ^*flSH ^# 36 mg(77%)# £&t)-. 

X H NMRC300 MHz, CDCI3) 6 5.17(s, 1H), 5.04(s, 1H), 4.81(s, 2H), 4.58(t, 1H, 7=6.3 Hz), 
2.73(dd, 1H, Ji =14.6 Hz, J 2 =2.4Hz), 2.35(m, 1H), 2.17(m, 2H), 1.81(m, 6H), 1.38(m, 

1H); 13 C NMRC75 MHz, CDCI3) 6 150.59, 144.25, 111.22, 103.66, 94.02, 77.70, 47.06, 
41.53, 40.88, 34.60, 32.77, 25.02 ppm. 
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<43>^aH 5. 10,H- i: l- o l D ll^€-12-^-A>-HelAl-i-s.[6.3.1.0 1 .6] ^ 

<44> 

<45> cfl7l «HH 2-(2-*l-olc^. Al _ 4 _ B ^ Dll ^^^^ 13l1 ^_sl Al ._ 4>5 _ c1 . olo11 ^ ) _ Al#sS i 

^Rr(100 mg, 0.36 mmolHl tq°lliHl3l=- 1.5 mL* -78 t^H iH*];*}-nf7l-, TMS0Tf(64.5 

^, 0.36 mmoDl- ^5S4. SW^^i ^V-g- ^ 3^^^ # 

^, -$>fr«1H 30-g-# S^VS^. o>-g-^l #^3^ H 2 0* 5^- ^51 

H7Hj-sl-cf7K aV-g- ^-§-g- EtOAc^l f^M #4 3E2}- ^<H^ ^ -fM# 

-i: MgS0 4 s. £s<5}534. «H ^1^*>ji ^hs 

nV£ziEflsl(EtOAc/n-Hexane=l/6)S. ^*fl*H 53 mg(78%)^8: <2&t}. 

<46> !H NMRC300 MHz, CDCI3) 6 5.20(s, 1H), 5.12(s, 1H) , 4.79(s, 1H) , 4.74(s, 1H), 4.51(s, 
1H), 2.70(d, 1H, /-13.7Hz), 2.15(d, 1H, 7=14.3 Hz), 1.96(m, 4H) , 1.65(m, 5H), 1.22(m, 
2H); 13 C NMR(75 MHz, CDCI3) 6 .153.22, 143,83, 112.17, 106.14, 82.65, 73.73, 43.35, 
42.09, 38.11, 31.43, 29.61, 23.21, 20.54 ppm. 

<47>^X|^ l6 ll,12-tq-ol D H^^-i3-^-A}-He)Al#=L[7.3.1.0 1 - 7 ] S^cfl^^ 
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<48> 




O 



&± cfl7l «HH 2-(2-*>ol «il ^^e)-^ ^1 ^-^A>-4 >5 -iqofl 
fc(95 mg, 0.32 mmol)°fl 1.30 mL-& ^Jl -78 "C^H M#Z}t\-7} , TMS0Tf(58.4 fd, 0.32 

mmol)» ^5U^. «>-§- J2^>^^ ti_V-§- a^a^I 3A]^o> ^o_g_ ^ 

^ ^, #£<*IM 30^ JE^^cf. tiV-g-ol H 2 01- ^4°]^3L 5^ JE^tf 

7>, ^tM-i- EtOAc^l #sf isj- ^^-#^1^ -g^^ 

<^ ^ MgS0 4 S H^}°JM. §H1 -g-nfll- ^71*>J1 #7}^ 

^3S^>£zz.Efl^(Et0Ac/n-Hexane=l/6)S. 3*fl*M 59 mg(90%)* <£5W. 

*H NMRC600 MHz, CDC1 3 ) 6 5.18(s, 1H), 5.10(s, 1H), 4.76(s, 1H), 4.49(s, 1H), 2.69(d, 1H, 
7=14.2 Hz), 2.14(d, 1H, /=14.4 Hz), 1.90(m, 5H), 1.54(m, 4H), 1.50(m, 2H) , 1.18(m, 2H) ; 
13 C NMR(75 MHz, CDCI3) 8 153.59, 144.90, 111.98, 105.15, 86.91, 75.53, 47.81, 42.55, 
40.41, 34.63, 34.00, 31.98, 29.72, 25.08 ppm. 
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<53> 




xfl7l *HH #^ #^ 9,10-^1*111^-12-^}- He]Al#s.[6.3.1.0 2 ' 7 ]£cfl^V 
-2,3,5-^5^^1(37 mg, 0.2 mmolHl >M 2.0 mL* ^JL, ^°)^M ^Hl 1 !^ ^\-o}^}^^])o} 
H(85.62 mg, 0.6 mrnol)* ^ ^ 85 °C^]^ 5^m -f^ SHf-«H M^t}^. 

^§ ^ ^M^g- ^s^h ^ Mgso 4 ^ £3^1-^. 

-M» ^T^JI ;&3S^£^^(EtOAc/n-Hexane=l/6)S. ^l*}**! ^ 

* 39 mg(60%)-|- <2&4. 

X H NMRC300 MHz, CDC1 3 ) 6 7.17(m, 4H), 5.42(d, 1H, 7-5.97 Hz), 4.92(s, 1H) , 3.77(s, 1H), 
3.73(s, 1H), 2.84(m, 6H); 13 C NMR(75 MHz, CDCI3) 6 168.7, 147.7, 142.9, 133.6, 131.2, 
130.4, 128.2, 127.4, 127.3, 121.4, 119.7, 117.8, 79.9, 78.8, 52.7, 32.9, 32.4, 28.9 ppm 



J^] 

31 JU^a^t-i- ^12:^- *r $1^. 2) ^lS aV-g-ol ^^*>cf . 3) 2)12 ^-§-o] ^cf. 

4) cfol^^^ii^l cl<^>i-#ci(Di els-Alder) -§-sfl 5E cj-^- -Hel-fr 
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1] 

[ Sj-*H 1] 




a o > 7 ] s)-^ loflAi, Rl^- d~C 6 ^ ^^olJi, R2 ^ R3^ ^i^^HTlM-, Hb Rl, R 2 

^ R 3 -8- <>l;g-*Hr *)&7]2}- ^1 5 ifl*l 10^^ *]« 0 K^ £b #W 

2] 

1 XM*!, A oM Rl^ Ci~C 3 ^ ^7)o)jL t R2 ^ R 3£. ^ ^^^^o] 3^ 

^ O.S. 3^#. 

13 T 1 * 3] 

^ 1 *oHl &<>H f >^7l Rl *J R2 7 > A-^S 5^1 lOZ^-tg ^ ^wj-^ Eb «o V ^ 
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l^^ty 4] 

^ 1 *«N 9l°]x\, ^7} R2 £ R3 7 > 5 ^} 10^ 2i^r 

5] 

H^nfl^^e}^^^-^^^ -frj£*||-S- ^-oj^A]- ^ is}*)}*] ^>vfl jie)^ *>-§- 

t i] 




^-71 2)-^ l^H, Rl£ Ci~C 6 ^ ^^H^ R2 ^ R 3o ^ ^^^ ol7l q. ( R l R 2 

^ R 3 £r ^3 o]^-^ *}&7]2\- ^| 5 10^^ SE^r «o V ^ 

[^^J- 6] 
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[3^* 7] 

# A>-g-^ ( Jpoj^AV^ ^. 7 ] j^vai 2 JeL S^lS)^ Sl-^l-^ ^^H 1.0 ~ 1.5 ^ 
[^T 1 * 8] 

*H 5 ^-ofl SZ^^I, #7l tfl-g-^JE^r -90 °C ^(25 °C) ^^^1 ?J-§- S-^^-S. 
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